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BASIC BODY FOR A YIG FILTER WITH
EDDY CURRENT SUPPRESSION

The 1invention relates to a basic body for a YIG band-pass
filter.

Y1G band-pass filters have at least one YIG element which
preferably has a spherical configuration and 1s produced from
an vttrium-iron-garnet (Y1G). The resonator effect 1s pro-
vided by coupling lines.

A tunable YIG band-pass filter 1s known for example from
U.S. Pat. No. 5,294,899. The tunable YIG band-pass filter has
a stationary magnetic pole, a rotatable magnetic pole which
has a spacing therefrom, an electromagnet for changing the
magnetic field between the poles and a plurality of resonators
(YIG elements) which are mutually coupled and disposed 1n
the magnetic field between the poles. The number of ferri-
magnetic resonators 1s three or more with respectively one
input and output resonator and at least one resonator which 1s
situated therebetween. The rotatable magnetic pole 1s rotated
such that the resonators are tuned to the same resonance
frequency by the magnetic field between the two magnetic
poles.

It 1s particularly disadvantageous in the YIG band-pass
filter known from the above-mentioned patent that eddy cur-
rents which delimit the tuning speed are induced in the one-
piece basic body of the YIG band-pass filter due to the rapid
detuning of the frequency-determining magnetic field which
1s required for example for spectrum analyzers.

SUMMARY OF THE INVENTION

The invention accordingly provides a basic body for aYIG
filter which reduces the induction of the eddy currents which
are 1nduced 1n the basic body by the tuning.

According to the invention, a basic body for YIG band-pass
filter comprises a non-magnetic metal and filter chambers
connected thereto 1n the basic body, YIG elements disposed in
the filter chambers, outer recesses and/or radial slots for sup-
pressing an eddy current in the basic body, and at least one
inner recess, which 1s not connected to filter chambers dis-
posed completely between the filter chambers.

BRIEF DESCRIPTION OF THE DRAWING

A preferred embodiment of the invention 1s illustrated by
way of example subsequently and described 1n more detail in

the subsequent description.

FIG. 1 shows a schematic plan view of an embodiment of
a basic body configured according to the mvention of a YIG
band-pass filter.

DETAILED DESCRIPTION

FIG. 1 shows 1n a schematic plan view an embodiment of a
Y1G band-pass filter 1, which has a basic body 2 and, 1n the
embodiment, four filter chambers 3 which are configured 1n
the basic body 2 and have the same number o1 YIG elements
10.

The filter chambers 3 are connected to each other by means
of slots 4, 1n which coupling lines, which are not further
represented for reasons of clarity, are inserted and provide the
resonator effect between the resonators 10. The number of
filter chambers 3 1s thereby not restricted to four, but can also
be fewer or more.

The YIG band-pass filter 1 includes further components
which are independent of the measures according to the
invention and hence are only illustrated as an overview. One
coupling and decoupling line 5 respectively are situated
opposite each other 1n the basic body 2 1n the embodiment.
Adjustment devices 6 for the YIG elements 10, which make
possible correct positioning of the four YIG elements 10 in

10

15

20

25

30

35

40

45

50

55

60

65

2

this embodiment relative to the coupling lines, are present in
the corresponding number. The YIG elements 10 are mounted
on retainers 11 which can be adjusted 1n their position relative
to the not-represented coupling lines by means of the adjust-
ment devices 6.

The filter effect of a YIG band-pass filter 1 1s based on
coupling of the resonators 10 which, during resonance, make
it possible to convey energy from the coupling line to the
decoupling line, however preventing this outside the reso-
nance. The operating frequency of the YIG band-pass filter 1
1s substantially determined by the strength of the applied
magnetic field.

In order to provide the magnetic field, the YIG elements 10
are situated in the basic body 2 in an airgap of an electromag-
net. The basic body 2 thereby 1s made of a solid non-magnetic
metal. This has the advantage of simple mechanical machin-
ability, however, as already mentioned above, the disadvan-
tage that eddy currents can be induced. Furthermore, the
metallic basic body 2 serves for the purposes of coupling the
individual YIG filter stages by means of as far as possible
closed conductive surtaces.

The eddy currents produce a magnetic field which 1s
directed counter to the original magnetic field and hence
delimait the tuning speed. Eddy currents 1in the region of the
filter chambers 3 are thereby particularly relevant, since these
directly interfere with the frequency-determining field at the
location of the YIG elements 10.

In order to eliminate the disadvantages, the basic body 2
according to the ivention has recesses 7 and slots 8 con-
nected thereto which serve for suppressing the eddy currents
which are induced 1n the basic body 2 by the rapid tuning of
the YIG band-pass filter 1.

The outer recesses 7 are disposed radially outside the filter
chambers 3. The slots 8 extend radially outwardly between
the filter chambers 3. The recesses 7 have a cross-section
which 1s round, rounded-oif or has an oblong hole shape. The
outer recesses 7 and the slots 8 connected thereto are config-
ured 1n the basic body 2 such that an interruption of the eddy
currents, 1n particular 1n close proximity to the YIG elements
10, 1s possible. For this purpose, at least one slot 8, 1n the
embodiment two slots 8, 1s introduced radially from the inside
to the outside 1n the basic body 2, so that an interruption of the
closed basic body 2 and hence of the eddy currents is effected
in a radially outer region about the YIG elements 10. The
outer recesses 7 and the slots 8 intersect in an inner region.
Between the filter chambers 3, a further inner recess 9, which
has a cross-shaped configuration 1in the embodiment, 1s pro-
vided, in order to reduce the eddy currents 1n the radially inner
region of the basic body 2.

The outer recesses 7 and the mner recesses 9 and the slots
8 1n the basic body 2 are thereby mtroduced 1n the complete
axial extension thereof, i order to make possible good sup-
pression of the eddy current.

According to the number of filter chambers 3 and the
arrangement of the remaining components, basic bodies 2
having a slot 8 or basic bodies 2 having a plurality of slots 8
are possible. Heed merely needs to be paid to the mechanical
stability of the basic body 2 for assembly of the individual
components.

The 1mvention 1s not restricted to the represented embodi-
ment and 1s suitable for any arbitrarily configured YIG band-
pass {ilter 1. The individual features can thereby be combined
together 1n any manner.

The mvention claimed 1s:

1. Basic body for a YIG band-pass filter,

the basic body comprising a non-magnetic metal and filter
chambers connected thereto in the basic body, YIG ele-
ments disposed in the filter chambers,

outer recesses and/or radial slots for suppressing an eddy
current configured 1n the basic body,
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and at least one inner recess, which 1s not connected to filter 5. Basic body claim 1, wherein
chambers, disposed completely between the filter cham- the outer recesses have a cross-section which 1s round,
bers. rounded-oil or has an oblong hole shape.
2. Basic body according to claim 1, wherein 6. Basic body according to claim 1, wherein
the recesses and/or the slots extend across an entire axial > the inner recess has a cross-shaped configuration.
thickness of the basic body. 7. Basic body according to claim 1, wherein

at least one outer recess 1s disposed radially outside the

filter chambers.
8. Basic body according to claim 7, wherein

10 the outer recesses are disposed on the slots.

3. Basic body according to claim 1, wherein

the slots extend radially outwardly between the filter cham-
bers.

4. Basic body according to claim 1, wherein
the number of outer recesses and/or of slots 1s two. £ % k% % ok
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